J 



Europaische$ Patentamt 
European Patent Office 
Office europoen des brevets 



(n) Publication number: 



0 147 021 

A1 



® 



EUROPEAN PATENT APPLICATION 



(zj) Application number: 84307228.1 
@ Date of filing: 19.10.84 



©Intel.': A 61 L 15/03 

A 61 L 27/00, A 61 K 9/06 
A 61 K 47/00, A 61 L 25/00 



@ Priority: 20.10.83 GB 8328074 


(ti) Applicant: Ed. Geistlich Sdhnt A.G. fQr ChAinlsch* 


Industrie 


@ Date of publication of application: 


CH-6110 Wolhusen Lueeme(CH) 


03.07.85 Bulletin 85/27 


@ Inventor: Pfirrmann, Rolf Wilhelm 


@ Designated Contracting States: 


Schaedruettstrasse 27 


AT BE CH DE FR GB IT U LU NL SE 


CH-6006Luceme(CH) 




@ Representative: Holmes. MichaelJohn et al. 




Frank B. Dehn & Co. European Patent Attorneys Imperial 




House 1&-19 Kingsway 




London. WC2B 6UZ,(GB) 



Treatment of osteitis. 
(§) The invention provides a pharmaceutical composition 
for for filling into bone cavities comprising an aqueous paste 
formed from powdered calcium phosphate and an antibacte- 
rial sul>stance, if necessaiy together with one or more 
binders. The antibacterial substance is preferably taurolidine 
and the calcium phosphate is preferably ^-tricalcium phos- 
phate. 
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CHEMIC&t COMPOSITIOSS 

This invention relates fco a novel composition 
of use in the treatexnent of osteitis and osteomyelitis* 

In the treatment of osteitis ana osteomyelitis, 
where infection has led to necrosis of bone, it 
5 is essential that the necrotic bone (sequester) fTI 
is removed froTn the infected site before further ^ 
treatment can take place. Relatively large cavities ^ 
are formed in this way and the regeneration of ^ 
the bone tissue^ including the spongeosar is the = 
10 primary objective of such further treatment » In ^ 
our Eurooean Patent Application 48558 we have described j— 

* in 

resorbable gel foriRUlations (which may contain 

antibacterial substances and other materials which ^ 
assist bone regeneration and prevent re-infection} HQ 
15 to be inserted in granulated form into such cavities 
to promote tissue growth • 

In our above patent application we described 
gel fcrmnlations vhich contained up to about 20% 
by weight of calciuai phosphate to provide calcium 
20 and phosphorus needed for bone fortnv^txon* However, 
the granulated gel provided the T?\aln bulK of laaterial 
required to fill the cavity, the voids between 
the gel graiiules permitting new tissue to grow 
into the mass which is gradually resorbed* Eventually, 
25 all the gel is resorbed and the cavity is filled 
by bons tissue. Even calcium phosphate is largely 
resorbed and regenerated in the physiological form 
in the nev? bone* 

We have now found that an alternative composition 
30 for filling into bone cavities resulting from the 
surgical treatment of osteomyelitis and osteitis 
corftprisos an aqosous paste formed from powdered 
resorbable cslcioir: x^hosphate and an anti.bacterial 
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substance resorbable together with one or more 
binders. 

The calcium phosphate may be secondary or 
tertiary calcium phosphate or a more complex form 
5 such as hydroxyapatite. Other forms of calcium 
phosphate which can be used include tetra calcium 
phosphate and octa calcium phosphate* Tertiary 
calcium phosphate (i*e* tricalcium phosphate) is 
preferably in the B-forra since this has been found 
10 to be more compatible with the growing bone cells 
and is more efficiently resorbed than the a-form. 
The particle size of the calcium phosphate is preferably 
above 200 microns, for example in the range 200- 
500 microns. 

15 The preferred form of calcium phosphate is 

thus B-*tricalcium phosphate in substantially pure 
form. The purity of the product can be determined 
by X-ray diffraction; however small quantities 
up to 2.3% of the o-form may be undetectable. 

20 The antibacterial substances employed may 

be antibiotics and other microbiocidal or microbiostatic 
substances* In addition, further medicaments, 
for example analgesic agents may be used. In addition, 
the compositions can also contain other dissolved 

25 additives which promote healing of the wound and/or 
favourably influence the physical and biochemical 
properties of the composition. These are, for 
example, amino acids, sugar, polyhydric alcohols, 
common salt and others. 

30 When the antibacterial substance is an antibiotic, 

it is preferably a broad spectrum antibiotic active 
against both gram-negative and gram-positive bacteria, 
for example, a 3*ldctam antibiotic such as a penicillin 
or cephalosporin, a tetracycline antibiotic, a 

35 macrolide antibiotic such as erythromycin, a polypeptide 
antibiotic such as bacitracin, novobiocin, or, 
more preferably, an aminoglycoside antibiotic such 
as streptomycin, neomycin, lincomycin, kanamycin. 
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vancomycin, gentaroicin or sisomycin. Typical infecting 
bacteria include st;a^ phvlococcus aureus. Proteus , 
Pseu domonas , Scrgptococcus , E. col 1 , as well as 
Enterococci, Klebsiella and Staphylococcos albus . 
5 However, antibiotics are often contcainaicated 

for use in surgical treatment, due to their tendency 
CO produce resistant strains, and a preferred type 
of antibacterial substance is a methylol transfer 
agent, especially noxytiolin or, wore preferably 
10 taurolidine or a close analogue thereof. Taurolidine 
is bis-(l,l~aioxo-perhydroxy-l,2,4-thiaaiazin-4- 
yDroethane ano this corapound and its close analogues 
can be tepresenfced by the formula: 



?<'5. 




where R~ is hydrogen or a methyl, ethyl, propyl, 
15 butyl or pentyi group and is hydrogen or a group 

R' 



< 1 



1 2 

where R"^ has the above meaning. Where R and K 

are both hydrogen, the compound is the methylol transfer 

antibacterial taucultaia* 

The preferred active substances are broad spectrum 
20 antibiotics and tfiethylol transfer amenta such as 

taurolidine. Taurolidine and its analogues are active 
against both gram-negative and gram-positive organisms, 
as veil as against the toxins produced by gram-negative 
bacter ia . 
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The complex of elemental iodine and polyvinyl 
pyrrolidone may also be advantageously be used as 
a mlcrobiocidal substance. 

It is important that the binder for the calcium ^ 
phosphate should be resorbable r so that it does not rn 
remain and give rise to tissue reactions after the 
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remains of the composition has been resorbed. ^ 
In general, polyvinylpyrrolidone can be used ^ 
as a binder in the formulations. A molecular weight ^ 



m 



10 in the range 200-30^000 is preferred. Kollidone 

17 (sold by BASF) is one suitable form. Other useful 
binding agents include gelatin, e.g. edible gelatin, 
and dextran; the molecular weight of the dextran ^ 
is preferably about 70,000. The binding agent will 

15 commonly comprise 2-10% by weight of the composition 
e.g. 4-6%. 

The compositions of the invention will normally 
contain a relatively large amount of water, e.g. 
in the range 30-60%, preferably 40-50%. In general, 

20 the proportions of water and binding agent will depend 
on the consistency which is required. Relatively 
fluid compositions may be useful in that they can 
be introduced into the cavity via a post-operative 
drainage tube. In other instances, however, it may 

25 be preferable to pack the cavity with a more solid 
composition before closing the wound. 

The quantity of calcium phosphate in the compositions , 
will in general be above 30% and preferably about 
40% by weight; they will normally contain up to 60% 

30 or even 70% by weight. This contrasts with the quantities 
of calcium phosphate incorporated into the gels as 
described in our above patent application which were 
always less than 20%. 

The quantity of antibacterial substance may 

35 conveniently be in the range 0.5-5% by weight. Where 
taurolidine is used, it is preferably present in 
the range 1-4% by weight. In large cavities^ 2% 
taurolidine may be sufficient; in small cavities. 
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e^g. in bonc-s in tho wrists 4% by weiqht of tauroiiaine 
is preferred* 

The following EKampies ara given by way of 

illustration only;;- 

g'-TricalciTO phosphate {200 microns) 
Tauroli<3inc 
Kollidone 17 PP 
Oistlllea water 
10 The abovo components are blended to give a 

relatively fluid suspension which can be admin i3ter<^a 
via a drainage tube* 

E^aBple 2 M-lsllL^ 
15 8-'Tricaicluni phosphate 50,00 
Taurolidins ^'^^ 
Kollidone 17 PF 5,00 
Distilled water ^41,00 

The above components w€ire blended together 
20 to yield a thick but still fluid paste which could 
be administered via a drainage tube and would remairs 
in the cavity/ 

Ex ample 3 MsM^ 
25 g-Tricalcium phosphate 50/00 
Taurolidine ^'^^ 
Kollidone 17 PF '^f^^ 
Distilled water 31,00 

The above components were blended together 
30 to give a moist powder for packing into a bone cavity. 

Exam ple 4 l^Pi^^ ^ 

TricalciuTft phosphate 50,00 
Taurolidine 4^00 
35 Dextran 70,000 5^00 
Distilled water 41,00 

Tbii? above co?uponents were blended together 
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to give a relatively thick but fluid paste which 
could be introduced into a bone cavity via a drainage 
tube or directly, and would remain in the cavity* 

m 

Example 5 Weight % ^ 

5 Tricalcium phosphate 55,00 
Taurolidine 4,00 
Dextran 70,000 5,00 _ 

Distilled water 36,00 *^ 

The above components were blended together ^ 
10 to provide a plastic paste particularly suitable 

for direct application into an open cavity. q 

o 

Example 6 Weight % ^ 

Tricalcium phosphate 48r00 
15 Taurultam 4,00 

Dextran 70,000 5,00 

Distilled water 39,00 

The above components were blended together 

to give a moist powder for direct application into 
20 an open cavity. 

Example 7 Weight % 

Dicalcium phosphate 50,00 

Dextran 70,00 5,00 

25 Taurolidine 4,00 

Distilled water 41,00 

The above components were blended together 
to give a rather fluid suspension. 

30 Example 8 Weight % 

Dicalcium phosphate 60,00 

Dextran 70,000 5,00 

Taurolidine . 4,00 

Distilled water 31,00 

35 The above components were blended together 

to give a relatively thick paste. 
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CLftlMSi 

1, A pharmaceutical composition for filling into 
bone cavities comprising an aaueous paste formed 
froKi powdered resotrbable calciujn phosphate and an 
antibacterial substancer toqetber with one or more 

5 resorbable binders* 

2, A composition as claimea in claim 1 in which 
the calciuxn phosphate is tricalcium phosphate • 

3, A coiaposition as clain\ed in in claini 2 in which 
the tricalcium phosphate is the p'^forui. 

10 4. A composition as clairned in any of clairss 1- 
3 which contains more than 30% by weight of calciujn 
phosphate . 

5. h composition as claimed in claim 4 which contains 
up to 70% by weight o£ calcium phosphate* 
15 6. A composition as claimed in any of claiitis 1- 
5 in which the antibacterial substance is taurolidine 

or taurultam* 

7. A composition as claiTned in claini 6 which is 
fluid to enable introduction into said bone cavity 

20 via a drainage tube, 

8- K composition as claimed in any of claims 1-- 

7 in which polyvinylpyrrolidine, gelatin and/or dextran 

is present as the resorbable binder • 

9» The use of a composition as clainted In claim 

25 1 for filling a bone cavity in a human or anij^al 
subject. 

10* The use as ciaiirjed in claim 9 in which the 
coisposition is introduced into said cavity via a 
drainage tube* 
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